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(54) ROTARY OPERATION DEVICE 



(57) Abstract: 



PROBLEM TO BE SOLVED: To perform aligning action 
favorably, by quickly starting the rotation following 
the rotor of balance material at start of the rotation 
of the rotor, and shifting the balance material to the 
rotor, during the rotation of the rotor. 

SOLUTION: Each balancer bails 13 within a case 4 is 
arranged at equal interval because the magnetic flux 
from a magnet 12 is passing in high density inside each 
balancer ball 13. Then, in case that there is no weight 
unbalance in a recording disc being operated to rotate, 
each balance ball 13 is positioned in the position at 
equal angular interval around the rotation axis of the 
support shaft 7. Moreover, in the case that the 
recording disc with weight unbalance is operated to 




rotate, each balancer ball 13 shifts within the case 4 ifa 
to the position which negates the unbalance, according 
to the direction and quantity of unbalance, and soon it 
rotates, standing still relatively to the case 4. 
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*JPI*M-5 r*L6^7 x^SB*r^±IE«JM8 

r.££ft£ix, 

[»*«3] *WB««0>rtaB»lctt, »tt*f»J:j9ft 
5 5> nt ^ a r. i <h ft $ titz m 2 15 

tt0(5lraftff*£EB. 

2 EttOQIEilkfEttE. 

»«H»± 9 «IB Six's r £ i ft SixfcW 1 E*t<o 
EHEMkfEttlt. 

[»*JS6] Hasten 
9 ft 5«Sffl«-#K:tt bnrv ^ r <b t ft SixfcM*« 

{^[Eft;trfaM 2 a*B$ntt^ r. 1 1 ft $lxfc»* 

« 5 Ett0mettfcf£isa. 

• [»*«8] j*. *whs3hc, \si&mm± 




tit, T t =J StU 

ms<9 >*x$V>tt$.X<D$Em$:Rt It, T 2 = mRa 
T, + T 2 <T 0 

tefr<o@tettfcsii:ftffirt<^^f^(coi^-c^>*i6js»[ft 
i,xm'<7i>'xnmcm< F/^^iih^T 3 a 

T 0 <T 3 

ftffirtoo*f^{Co^T^#tfii^&^± £ ft o fc <b # id 
fi, M«StbSr.tiftSixfcMI**9E««>iate«fcf^ 

[»*«ii] y ^ym^mj&z 

>xgj5«-c7)^^iiij(c|fifi $ nfcffl»36S«|H»**a t ft 
[«*S12] Rtt^fttt. R«ttE»«E*SrIaIteJSk 

[0 0 0 1] 
[0 0 0 2] 

n*T" ^ ^ ^ ^^^^ ^ ^ ^coes^ ^ ^ 

X 0 ft^H' ^ ^ (illElftf^Saic J: o r IsieftfP $ ixSE 



2 




gf^f^^it %&Xy*Ty y KMB 

[0 0 0 3] ^r^>T% Tt^^^^^^o^lE^x^ 

s 0 tit, mMttter^/<7>'xfctbzmWi j r'<*? 

[0004] £ *>*c\ ie^^^^c^cst:/^:/ 
^coftll—^fitir^PS^^^o ft^w ^9 

[0 0 0 5] ^~T\ **W#«t, 3fc{£, "f^^T— 

£^a££&5 0 
[0 0 0 6] 

[0 0 0 7] '<7>*mt£0*G#£<7>P^ 
i£^TiS3E£ftT^££ t^tT^ftSo LTt^oT. IhI 

1 1 h \c mm & ffl ih-r 5i9ia4i^, n <ofEffl a* m 



«F§fl¥ 10-257710 




[0 0 0 8] Sfc, EME{*dSflfJhtt«S«cfc5t#t^ 

[0 0 0 9] t~X\ ±iB*>JIWtc«E*-C« 
^^ti^^t'feot, Elicit LTEK^flBfciER 
£ftfc<7 yxS#cj:otlHiefto7 >-^£fr 

ffl # ftflPfcHfr * ft * J; 5 Ktt S ftfcIiHBj»f^»«o 
[001 0 ] , - >: >; 

ti x z ti h ' <7 > * u Pi t m is # t <d &j& l fc a ^ 0 
[ooiu -t it, *mwi*. ±EEHE»f^is«j-*3 

[0 0 12] *fc,.*«W*i. ±EIaHE*^H(c*5^ 
* titL £ # *i!4a-6* icj: 9 ^ 
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efflux? ^^fflw* 5 **-*-* - t \cxz>jkiKm*<Dm 

[0 0 13] iHtz. *SS'9H4 % ±E®te*f^3S««-*5v^ 

[0014] -t LT, **W4, ±IEHHE»f^3S««c*5 

J: 9^7^*A»£T^Egt£Ri: Lt, T 2 =mR<b * 
T l + T 2 <T 0 

T 0 <T 3 

[0015] r co £ 5 ft*fl=!4, «#*^a«:««« 
±5ftftfl=«4* «IH8*#*tia«E*«>+41*«*cEK* 

[0016] £fc, #3^(4. ±ieiate»f^»(i*c-*5o^ 

[0017] 5 ±IE[Ue»f^36B*-*3 
[0 0 18] fit, ±EIH6»f^ttlK(cj3 
[0019] 



#n«#E»«tt (-T Eft^-r**) <D*-M& 
[0 0 2 0] wO^-f ^^S(E«kf^»ltJ4. 12 1 K^-f 

ttf-.^ ©»*i£*3U4«*ttl LSrf? 9 «B»S:««t: 
[0 0 2 1 ] i5»-rw*gte, gUxJg, ^y^7—AK^ — 

**i4, njgHPSwcaa-rs^-f ^ehemm^ 

So 

^ ^ ^ zMfiti- z> mm^m <t ft £ * 

ft5^ ^v'-f — *> 1 KD^^Vt- 
V 1 XtMa^ L ft v ^«*(tW*K#|Snicet* £ *x r <D 

[0 0 2 3 ] ±E3t^ tT jx ^ T y T^SS* 1 0 li, JlEt< 
^yt-> 1 «-^-r KVt7 h8, 9 4r^LT^^-f K 

[0 0 2 4] ^LT, x-f ^^EMEtlkf^ftBtt, 
•¥-VlJi{c[H3fe«r^{c^$tt^ K/U^-^ 3{C 
J:o-CEHE»f^*ix53t«r f> K/u$4) 7 % Z(D 
^$4 7 btlfztr — X 4 XO=^ ^ ^ 9 T—Zffr 

{* — >"r-7M 5 <^^^-LT«^$tLTV^5o 
7Ji. IH3(c^^J: pfc, /^yt-y4±C@£LT 

— ^ C2— ^ i 9^^*te>ttT^5 0 tit, wO^e— 
9*4, »^nf»#t«C«?*Six, rtS^iCl^ib 

h 1 814, ^-^Iffil 5±lc®5£L-CIBl££4xfc;*^ 



4 




5<t, r(0^f-^3-f/H 7^Mt-5Wllv 
h 1 8KtfMBU h 1 8&t/n-* 

d — ^ i 9^3E«i7 tifclcisieiftf^^ixSo -r^t? 

[0 0 2 5] Xtt 7 05te«Sfl|iai 

m&EEA£tiZ>Zt\z£ 9, ;L0>£tt7KEttttfc;h,T 
"r-<*? (D&m&ft&ft 0 ffiS**!)^*e 6 j&SRtt <b*iT 

[0 0 2 6 ] -t It, ^ — * 4 fl El 3 tc^-TJ: 9 
^— ^ a — ^ l 9 ty = ^^?v- — 7^ ! 5 t <DRfjl£ffiB L 

fl H2^t«J;9(:, R«ttOJS*R«BXt/'3^tEfflfc, 
9*J«SJXT^5 0 r<Z>^-;*4H ^^SB$>Sr3t*ft7 
[0 0 2 7 ] ZCD^r-* 4ftt^n, '<9 >*Utt tftZ 

wgL<r)'<=7^*yn \ 3 # iBaw g nx ^ 5^ n n ^< ^ > 

— ^4P^(cjo ^T, 3£ift7(oa^J: aikMMMJ 4 ^ 
fiEf £{£18 j£ ^jcl!5g^rf^^:t>^^ 7 <£>(e] 9 f; EI 5 Jl 

$1311 gjjgHai 4{:J:ot, 3£ Wi7<PlgIteWri><b 
-£<P j£ME^ T <ft IWffi fe^J KB g r ^ 5 o £ 
fc, r*ifr/<7>lH$l 3(1 ^jvejx, ^--*4rti;i 

[0 0 2 8] £fc, ^-^4^0^^5>(C{1 .jgffjB 

lulp m 2d »*n«tti;:^s$*u 

*^as(c^#7^jg$n5S?L^WLr^5o rco^ 

^^1211 5£tt7(C*|"LTI^$a*tlcKffi:$nT^ 
5 0 H 211 i3l:,TtJ:9(:, 
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5 0 :^nyhl2lt 3£tt7<7>ffjh«F^*5^T, 
*i 3t»3ILT^Hffi»lc»«S-a:fctt«l»c:«J»-r 

5o -7^7M 2 n x-mmM i 4 

[0 0 2 9] -t LT, ^— * 4 fo<D&s<7 ^-^M 1 3 
(1 h 1 2 J: 9«*b*tfc«3tAS*^<7>*« 

1 3rtS:^*«t0fci«t^*-Ciiiai.T^5ri:*cJ: 
0. a^«c^BS{cffia$ixfc*t«l<!:*.5o ~t^t>h, 

tt® 9 C0^« 0 „ 0 3> 0 4, 0 5, 0 6 «,-5lOMC 

t~tZ> 0 *OffiK ri H v^-yM 2C0^gR ! d:^ 

§\ V 1 2 0«t5B^l:J:5^7yt»l 3 

[0 0 3 0] ^ \f> Yj\s*t—$ 3 ©Xf-^ ^-f/H 7 

5 t , ~ <7)^ — ^ n— ^ 1 9 t t ttC, Jte7, ^ — ^ 
4, r^^^f-^S^r^T^^^r-y^Sl 

-ttetoh, ~tib^e—?v — ? 1 9 , ^$47, ^r— ^ 
4, x-r ^5Xt/ls»xw ^^(1 [eife^^ 

J: g s #^7>1HgEl 3 fe, :oM^t)i^W7 

ffl[slte^c^Lfej:#tC(l ^-^^vi^jg^E^ ia T- 

[0031] ^60ct 9 7 1 3 Awmmu 1 4 

«caSLT^5<t §o3£W7 60[Hltetti cfc^^^ 
9^<7^*3«1 3^*StSSU3l^fcE«tc«L^. ^ 

it, :^)^, v^yM2^«s*(a5^ 

f 2 I1 3CfflLtP§l^<t t) t>/J- 

[0032] tit, isieMkf^snsffift^^^^icfi 

&7 -f x * * ? "T—y/i- 5 iz.mMtZinXffa ^ 
#«c(l «-^<7^3*i 3(1, E4<c^i-J: pic, 

7o@e$a0 9(c^ffipflB^^5fiaic^a-r5o 

[0 0 3 3] ffi^x >r ^ ^ tcfi «ig^(c*»W*r v 
'<?>x$:±£X\t^Z>m&&&>Z>o IIt\ rw^^v 




fc fc tCSeMlTU 
5fc, **l3«£»«sgg«tt\ ^->t-^im 
TSIibLTLS^o tLt, :Oi9M1^7^ 

3 13, l^6(C^-rj: 7W<^ V^O*f6]^t/SD 

-*4fcfctirEME-rSo -t It, 3 

[0 0 3 4] ^7Vf«i 3^T>/^>-*£fT^?N 

-Ti^tc, 7y^7y^o*^ £$&7go[e] 
eW^fe^TIEft^W'^^^fi^ftffii-S^rial)- ICS* 

B$*t5cfc fcfts (i"*fc*>. rv^v^o^fttc 

**LTft«± 0 nCDffiEtCfi, /<7y«13^ftL 
fc^ttlBfc**) o CCT% /<7yffl3(OfMm 
fclTSfc, M0 nte, 
m r 2 2 n ., K cos 0 n^D 
m r 2 D n -i K sin 0 n ^ 0 

y^^^t5Sltfoot, *<0»|6]lftJrtcffi« 

[0 0 3 5] C^HS"Ctt, Eftf^^7^7> 
X fc J: 9 ECtp-Od* b TixfclHlteawfi^ fc 7 vU" 

[0 0 3 6] rtf>J;9lc, &/<7^^\ 3I4, 7W< 

fc**fc**Mi^tt«*:[aiE*±«cfl[«S-a:6 - Lfc 

[0 0 3 7] -t LT, Elf^f^^W7y/<7V^^f 
as*#v>it, §/<7y«l3ll- SftW^ffltcj: 
oT, ls]G»:Sr$*fc^fi^Offi«dS|fi]eW±fc^« 
J: 51c, stMc»isr5. :^J:9 4§a^M(t 

^t^^^ic) a±fc&o*:fc#{c, a*W«c«* 
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gftCo^tli, &*Wicl8££-£5r fc#-e#S 0 

[0 0 3 8] CO(H]te»f^3Sa(C*3^T«, 
ftc*)#jhP#lC*31^T#'< 7 >"iH* 1 3 ^cfM|£B8 

Pitciae^n^cfcicj: q , tsitefroiHi^Ba^jc^ 
V^T, ^^^u-su 3^rw<7>-^^@^^-r^ 

.Cfc 

[0 0 3 9] Ifc^ot, ±3!£>i9tc, ^>1*-£fcl 
3 Jri^fcr^ * * S^ff^®!*, 1M47^7 

5cfc^^v\ T-i^t h'y^y^iij:, a 

«cj*LTft#«cW«fS**r»#ii*XttBE^aiU-e# 

If:<t9 fta»H'WlF««cJ: 9 »Jtttlc4Klbfr MINI'S 
CfcriS-e£5 o 

[0 0 4 0] CCOJi^JcLTIEftx^ ^^d5[Hlte»f^S 

3 Q I<7)*f t°^^7y/gtl Ofi, 

8, 9JC»oT»«l*f^$tLSCfctcJ;f9 % 5:$S7tC^ 

las^-Y^^ic^i-swaim^s^ 

[0 0 4 1] fc ~<5T, C^x^^^IeISJ*^StCio 

^flcjh«Hi*»e>|eHBS:l!l*ft-r"-S fc # lc*3t^H:, 
>^^1 3&®m» 4) icMLTtiM^K-r5 

£9*c, [elgflc (Bn«kt) <OE(Ba«fc#^7^**l 

3<oiaei««fc<^iij4, '>&<fct>, isiteft^iHiteats 

ft) icigLfcfcticfi. 0t4oTP5:t*aSL 
[0 0 4 2] C^T\ ©tei*^fi®J^(C#y<7>-^^l 

3 dsisWEfricst L-c*»BW*-f «cp«i! LTgifti-^^ 
a»b'<9>'tf#i 3tc>Pj-Lreii^n5iH]^ h/u^^e 

a h/u^ T 0 fc /^'yfil 3 0tStt^~^ > h^r 
J fc L, 1 3 <D\B\mftlMi&m* j3 fc LT, g 

lib h/u^T,= J i3 fcio< 0 ^LT, y<7>^mi 3<D 
Sft^mfcL, 0^ (3£W7) 0[e]^$fiJ: vif 
3*1 3*T-OSSSS:Rfc LT, T 2 =mRfc*5<„ "T^ 
fc, liMBtt:*sfltJkttttJ:9[HHES:BB*&-rSfc#lc. 118 




T,+ T 2 <T 0 

Z> (ftib\ 3£«7 0W*Si«rfta:4:L-Cttffl-rs»&<0 
[0 0 4 3] fit, IiHBft:^|pHBHftft^y>'>"?2W 

&mm&%t (isitefroigtetttcsii:*ffirto*rfi]ico^ 

T 0 <T 3 - 

T,+ T 2 <To<T 3 

ott, ttH*a***K:*51r*T*#<, ffiSfei&gSc (fit 
fflE^co, a>,^a>^a> 2 ) *c::fc^-Oh£<ft<5J: 

[0 0 4 4] ±aiU^:lEite*f^36B^*5^-rji, 

mb^7yff 1 3**-^-** h 1 2{BJtCK 
SISix-Cl^rirJCjBHUTStefls: (<5r-*4) J;9# 

•ca«Lrro0(E»ifcfe#cia«B«rBiJ*i-s. -rftt> 

9 MffiftS: ii 1 1 i"5 i 0g*J: 9 vi^Bfc 1 
3 dfeit^ti^eii h>^ T 0 fi, 
T 0 = /i i f i r i 

t ft.*. LT, fiftB#<Z>«JHI»S«: 0 cfc Lft:»-frtf>jS 
T, = mr, 2 S 

<hft£ 0 T,<T 0 tfcSli:W5^"e, 

mr 1 2 /3<Mifir, 

m r i & < n i f i 

tteZ> 0 ifc, h 1 2IC1J: 

[0 0 4 5] t" IT, 3EW7 SttK¥(cL/c^co^7> 

lHSl3 0gfi, fiEffliaG*cu (o>,£a>£a> 2 ) 

<f,<mr,a) l 2 -mg (fcfcU g ttlC/jAlififf ) # 
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J: 9-^*y h 1 2 0JWSH8BJ: 9KBB-T5o r^t 
t> fig hA-*T 0 d 5 S4>LT, a»«i^tT*>ix5fc 
»0*fl=*s«»J£$lx«<<C5. 1"ftt>*>> 
3 fcSMSffi 4 2:omolEtfOJnKfl(ft<:Mi2:r« 

Ofii h/i^ T 0 te, 

T 0 =^2 r 2 (m r 2 o)2 2 " f 2+m g) 

[s]e«<t 9 tfSiStftofci: tfc. #^7yf«13^ 
f?U^y*s/ h 1 2^J3ffi«B(-5R*$ixS^i?>tcrt:. 
m g < f 2 < m r 2 co t 2 — m g 

[0 0 4 6 ] ^L'C\ r 0>EMEiftffc3£ it iC*5V 'TiiV. Hi- 

Jh LT^5 4: # tc&s<y l 3 ^KALtfil 

*d6$tl5ffig^:a6ffiMa2 0 i i LT^J: 

*^ffitM]a5 2 0iC^ALTffia^:a6^^6 4:<h ttc, * 
Hb'<7>-y-mi 3 ^:fii^ffiffl2 0 tco^tcj; 

[0 0 4 7] fit, Z.O®teSlfP*«lC*5V^T. 

S8U 4<z>rtffi8Bi-tt\ iiofOTtJ:5^ ^Sffila 
J ^='A^*PS#tt«-#J:9ftS«WSB»2 2£rt£t-t5:i 

[0 0 4 8] £ *©Ia]te»f^3S«Jc*5V^-CJ*, 0 

1 otc^-f J: h 1 2co^/i[gg5{c. ^ 

* *»tt*f ± 9 ft 5 ^ ^ h vkmmt 

»i 3^l»±i:«*t5:ti LTtJ:^ 
[0 0 4 9] -t IT, ^©EHE*ffa6«lc*5i^Ttt, B 

aSrft-T^SSS-^^y h 2 3 <b Ltfc ^co^ 

-f, Stc. ^«KSS-^^y h 2 3©rtflBl:8#Sn 

[0050] ^/c, w«)ig*iiftf^as»c*5^rtt, 

H 1 2{C^-r<t 9iC, >r — X4C0ISS^ 
(^/c(i, ^635) Srft-rHESa^^y h 2 4 t LT 

1 3 tc*fi-S«#*«c <t 9 . fift«F{C^<7 



flrBB 5 ?! 0-2 5 7 7 1 



[0 0 5 1] tit, l^v^5/hl2, 2 3, 

sa:**f^(co^T«>#B$^R^$n-r, m 1 3 k^-t 

mi 4lOTti:9^ n»*|S»c*««dSEW 

3ic#-r*»*a»c±9, ea«;^7yt 

*4rt©*fc»cERLfc»^&\ 

[0 0 5 2 ] $e>lC..-^«)EWBMfcf^iS»ilj3l^-Ctt, m 
15tc^-TJ:9tc, BIMBOS* * t«5 2 5i:LT 

lss< 2 <D\Bfefc<D&fcift{ZMW:te\Mfa<n&falZ<>\i*X<D 
*«Htt«K± (^ffllHlte^S^c) fcftofcfc.#JCtt, 

[0 0 5 3 ] -t LT, x<7 1 3 cOfflifcte. _Li£<Z> 

**«0»jft*fc«Lfc«ft (6 IB) CUSSSn^r^ 

i 3 7bwmmmi 4 iz^mctivzmxT 

^7>fP3S2 6^ (Hi 7Cl^i-J: 
Kffl/<?yt2 7tt 1 +-M»©*ft*X*7^|»*m 

(0 1*2*161) JCWf^LT. ^ — ^4F^{Cl|X^-r 

[0 0 5 4] £6(c, reois]e*^«fi, il8l:^ 

1^y^^26a, 2 6b^:lt«*LttJ:i> 0 
/<7>f yy^26a, 2 6 bOrtiafflJ«C«, EHgflcS: 
*-rXtti7^i¥iiSixTv^o tLT, M7(D:ixP) 
^<7>i^y 6 a, 2 6 b<*>rt«{ffllC}¥ii£ftfcS& 

^7yfyy^26a, 2 6b*8f ltv^o :w 

-TJ: 9fC ^7RXI^<7 V-^y >^2 6 a, 26b 



t), ^7yty>^2 6a, 2 6b«|i70«D 

[0 0 5 5] -t LT % ^<Oiate»f^3g«l-*5l/^T, 
7V^fflWS:iR»i-r5ffiPflS:^r-r'6'5r—^4tt, HI 2 0 
{Z?fk-rXo\z s ^-*n — * 1 9 #U:iStt6:i<h <t 

itti^o £ e>tc, *(o[n]te»f^3getrioi>r, 

(Ctf-TJ: 9 \Z^ X? T — y/U 5 F^df^jg LTKttS 

LTta^^x^ 1 0 1 &&ft1r 2 

' [0 0 5-6] £fc, 7¥>^>'^W2 8^teif.^ 
^7"— ^/U5SrK§|-T57t^O-^^5/ h 3 OfcWtb 
£fc, Z<D?-* ^/^r>-^a5«2 8I2, T®£fl 

tltL®f&HZ 1 K«^i~<5ffi«ft«>ggfi3 2^ltP 
5 fl tit, rcoiUte^^St-^^T, 

[0057] t£i& s ±m<Dmifo<Dmmz&\,^xte, ^ 

WJ-«S[sIlb«f^3Sll*^^^^lH]»E»f^3glli ttt 
[0 0 5 8] 

^LTiaC^liB»cX»$ixB»*atcJ:oT^(llilH]9*c 

[0 0 5 9] -t LT, f ^Sfl-li, ©e^^ffjh 

*s«ff*&*»««C«5l StLT^S C cb CSS LTlHie 
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[0 0 6 0] Irtefrh, 0g«:MLt[5]e 

\z x z> m>kitm & ^mzmn £ n z> £ o 4 $ mzmu 
[ii] *mmc&z®mwiftmw:zmm^tzirjx? 

[02] ±mTj*?&mwiftmw<vm^<Dmf&&^T 

[04] IsIteMk^^fcJtaiE^-r^^lHlteJftf^agB 
[0 5] EKMkflP^KifeltailE^-f ^^EMKMkf^aSB 

[13 7] ±E®e»f£3£SI£:Jott£K lE»toft&^<7>' 
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